OBJECTIVES: To describe the eating patterns of members of French families and to assess the relationships between dietary intakes, eating style and overweight. DESIGN: Cross-sectional analysis of nutritional and behavioural characteristics. SUBJECTS: 1320 members of 387 families (age 11 ± 65 y) attending the Centre for Preventive Medicine for a routine medical check-up. MEASUREMENTS: Individual body weight and height were measured. Food intake was assessed using a three day dietary record. Eating style was measured using the French validated version of the Dutch Eating Behaviour Questionnaire. RESULTS: In each of the four groups (men, women, boys and girls), dietary restraint was positively correlated with overweight (P 0.001) and associated with lower energy intakes (P 0.05 ± P 0.001). A negative association between energy intake and overweight was found in girls only (P 0.001). In all cases, overweight and dietary restraint exaggerated any existing macronutrient imbalance in energy intake (ie higher protein and fat contributions, lower carbohydrate contribution). Emotional eating was positively correlated to body mass index in women only (P 0.01). External eating was mainly a characteristic of children (P 0.001). CONCLUSION: As in overweight subjects, clear relationships were found in this sample of general population between dietary intakes and eating style. The population will be followed up for 10 y. In the long term, these results should have implications in the prevention of obesity.
Introduction
Obesity has been shown to be related to several chronic diseases such as diabetes and cardiovascular diseases, 1 and health authorities in many industrialized countries have identi®ed a reduction in the prevalence of overweight and obesity as an important health goal. 2 Although increasing numbers of individuals, including young children, express concern about their weight and attempt to restrict their food intake, 3 ± 7 the prevalence of obesity is still increasing. 8 ± 10 In response to these alarming ®ndings there is a need to improve preventative strategies. Obesity strategies should be targeted appropriately to speci®c populations at risk. Dietary intake is one environmental factor implicated in the pathogenesis of obesity and there seems to be a consensus that family in¯uences on dietary habits are important. 11 ± 13 Therefore, one of the target groups for health promotion programs could be the family unit. However, most of the studies on eating behaviour conducted in healthy populations include the assessment of individual food intakes, but little is known about everyday eating behaviours of family members.
A French familial and longitudinal cohort, the Stanislas Family Study, designed to investigate the family factors related to cardiovascular diseases, has been recruited between 1994 and 1995. 14 During the ®rst year of the study, detailed dietary data from 387 French nuclear families (parents and their children aged from 7 to 25 y) were collected. Dietary intake was shown to aggregate within families and the individual behaviours were greatly in¯uenced by characteristics within the family unit such as the number of meals eaten together. 15 The psychometric approach has also been used to quantify behavioural factors associated with food intakes in all family members older than 10 y. Psychometric tools such as the Dutch Eating Behaviour Questionnaire (DEBQ) 16 were originally elaborated in order to test the relevance of theories of eating in understanding the development and maintenance of human obesity. The ®rst one, the so-called`psychosomatic theory' emphasizes the role of`emotional eating' in the aetiology of obesity. 17 The second one, the`external theory' refers to eating in response to food-related stimuli, regardless of the internal state of hunger or satiety. 18 The third one, the theory of`restrained eating' re¯ects the degree of conscious food restriction, carrying the imminent risk of disinhibition of controlled food intake. 19 Restrained eating has been de®ned as the tendency to restrict food intake consciously in order to prevent weight gain or to promote weight loss, whereas dieting implies a restriction of food intake entirely undertaken in order to promote weight loss. Since dietary intake and eating style data will be collected every 5 y for 10 y, the ®rst aim of the present paper is to generate baseline data in adults and children. Secondly, the relationships between these nutritional and behavioural variables and overweight are assessed. Restrained eating is expected to be more frequent in overweight people and, if successful, to be associated with lower energy intakes and changes in nutrient intakes. In contrast, it is hypothesized that emotional and external eating are associated with higher energy intakes. However, differences in eating style are also expected according to sex and age.
Methods

Subjects
A subgroup of 405 nuclear Caucasian families was eligible for the Eating Behaviour project and was recruited at the Centre for Preventive Medicine of Vandoeuvre-le Ás-Nancy (France) between January 1994 and May 1995 to have a free health check-up examination. Only volunteer families composed of two parents aged less than 65 y and two biological children older than 7 y were included. Families were excluded from participation if one member had a disease that could in¯uence their eating behaviour (eg diabetes, food allergy, hyperlipaemia). Dietary data were collected from these French nuclear families. Eighteen families were excluded either because the members did not record their food intakes (eg lack of motivation, familial circumstances) or because the collected data were not complete (eg missing data). Only family members older than 10 y completed an eating style questionnaire (the Dutch Eating Behaviour Questionnaire, DEBQ). 16 Therefore the current analysis uses data from the largest sample of men, women, boys and girls having completed both a 3-day diary record and the DEBQ, from the ®rst 387 families who took part in the study. The protocol and the aim of the study were fully explained to the subjects who gave their written consent. The research protocol was approved by the Scienti®c Ethic Committee of Nancy.
Each individual's weight and height were measured and body mass index (BMI weightaheight 2 ) was computed. An individual relative weight was also calculated using the Lorentz's index (ideal weight), taking into account the gender: 20 Ideal weight (kg) height (cm) 7 100 7 ((height 7 150)a4) (men) Ideal weight (kg) height (cm) 7 100 7 ((height 7 150)a2.5) (women) Relative weight (actual weightaideal weight) Â100
For children and adolescents, because of the wide range of age, relative weight was preferred to BMI to assess the relationships between overweight, eating style and dietary intakes. The individual weight for height was divided by the standard weight for height for that age (reference data from a sample of 6902 boys and 6798 girls, from 4 to 20 y, examined in the Centre for Preventive Medicine in 1990, unpublished data). For participants older than 20 y, the Lorentz's index was used.
Dietary intakes
A pilot study was conducted in a sample of 26 families in order to test three methods of assessment of food intake: the 24 h recall, the dietary history and the 3-day dietary record. This last technique was chosen because of its feasibility and reliability. 21 To estimate nutrient intake, participants completed a 3-day food consumption diary on two consecutive week days and one weekend day assigned at random. Parents and children were assigned the same 3 days. At their ®rst visit to the Centre, participants were given oral and written formal instruction on keeping accurate records without changing their normal eating habits. At the second visit, the completed diaries were carefully reviewed by the dietitian using a portion size picture booklet. 22 Each subject was responsible for hisaher own recording. For young children only, diaries were completed by the mother, with help from the child. The 3-day records were entered and analysed using a commercially, computerized, nutrition data base program. 23 The nutrient values in the database include the most recent available French data and food-industry values. 24 The dietary variables presented in this paper were the means of the different variables reported over the 3-day period.
Eating style
Eating style was assessed using a French validated version 25 of the DEBQ. 16 Factorial validity and reliability analyses were carried out in a subsample of 443 individuals and con®rmed the internal validity of the French version of the DEBQ. 21 This 33-item selfrating questionnaire was selected because of its suitability for use with children and adolescents. 26, 27 The DEBQ assesses levels of restrained (10 items), emotional (13 items) and external (10 items) eating, with each scale having a range of mean scores from 1 to 5. A higher score re¯ects higher levels of the studied Dietary intakes, eating style and overweight A Lluch et al trait. The questionnaires were checked at the time of completion to ensure that there were no incomplete assessments.
Statistical analysis
BMDP software was used for the analyses. The means and standard deviations for scores of DEBQ scales, daily intakes of energy and macronutrients were calculated for groups of men, women, boys and girls. The distributions of all variables were tested for normality. Analyses of variance (ANOVA) were performed to examine differences in eating style data between the four groups (men, women, boys and girls). Student ± Newman ± Keul's multiple-range test was used to analyse differences between pairs of means. Pearson correlation analyses were performed to assess the relationships between scores of DEBQ, BMI or relative weight and nutritional data. All correlation coef®cients were adjusted for age.
Results
Subjects
The sample was composed of 379 men (29%), 381 women (29%), 270 boys (20%) and 290 girls (22%) selected from 387 families. Table 1 shows the mean characteristics of the sample and dietary intakes in the four groups of men, women, boys and girls. Energy intake was signi®cantly different across the four groups, boys having the highest consumption, women having the lowest. Protein and fat contributions in energy intake were signi®cantly higher in adults than in children while carbohydrate contribution was lower, without any signi®cant difference between sexes in adults and children. Table 1 shows the mean DEBQ scores in the four groups of men, women, boys and girls. Analyses of variance performed on DEBQ scores revealed signi®-cant differences between the four groups of men, women, boys and girls. The highest and lowest scores of restrained eating were found in women and boys, respectively, men and girls having close and intermediate scores. Signi®cantly higher scores of emotional eating were found in females than in males, without any difference between adults and children. Finally, external eating scores were signi®cantly higher in children than in adults, and there were no differences between men and women and between boys and girls.
Age was negatively related to external eating in men only (r 70.14, P 0.01) and to score of emotional eating in women (r 70.10, P 0.05). There was no relationship between age and eating style scores in boys. In contrast, older girls were more restrained (r 0.27, P 0.001), had higher scores of emotional eating (r 0.28, P 0.001) and tended to be less external eaters (r 70.09, NS).
Relationships between eating style and dietary intakes
The relationships between scores of restrained eating and dietary intakes are shown in Table 2 . In the four groups (men, women, boys and girls), a negative relationship was found between dietary restraint and energy intakes (P 0.05 to P 0.001). Dietary restraint was positively correlated with the energy derived from protein in women and girls (P 0.001 and P 0.01, respectively) and negatively correlated 
Relationships between overweight, dietary intakes and eating style
The relationships between BMI (adults) or relative weight (children), dietary intakes and DEBQ scores are shown in Table 3 . A negative relationship between energy intakes and overweight was found in girls only (P 0.01) and was almost signi®cant in boys (P 0.06). In the four groups (men, women, boys and girls), the percentage of energy derived from protein signi®cantly increased with the degree of overweight (P 0.05 to P 0.001), whereas it decreased for carbohydrate (P 0.05 to P 0.001).
Moreover, a positive correlation between overweight and fat intake was found in men only (P 0.001).
In each of the four groups (men, women, boys and girls), dietary restraint was positively correlated to BMI in adults and relative weight in children (P 0.001). There was a positive correlation between BMI and scores of emotional eating in women only (P 0.01). There was no relationship between external eating scores and overweight, except in girls where a negative correlation was found (P 0.05).
By the criterion of a BMI between 25 and 30 kgam 2 and a BMI b 30 kgam 2 (adults) and a relative weight between 110 and 120 and a relative weight b 120 (children), to de®ne overweight and obesity, respectively, the frequency of the population scoring higher than 3 (average score) on the restraint scale was determined in the four groups. Although more than 36% of the obese women and 47% of the overweight had a restraint score higher than 3, 38% of the normalweight reached the same level of restriction. In men, 14%, 23% and 12% of the obese, overweight and normal-weight, scored above 3, respectively. Similarly, while 49% of the obese and 60% of the overweight girls had a restraint score higher than 3, 15% of the normal-weight had the same score. In boys, 27%, 8% and 2% of the obese, overweight and normal-weight scored above 3, respectively.
Discussion
The study population included members of families recruited during a health check-up examination at the Centre for Preventive Medicine. Due to the selection of the subjects, our sample is not representative of the general population from the East of France. For example, single people and couples without children were excluded from the sample. Moreover, families accepting to take part in this longitudinal study may have been more concerned with their health than the general population. However, the prevalences of obesity found in the sample were similar to those of a previous study carried out in a French adult population. 10 Differences in eating style data (DEBQ scores) were found in the population, according to gender and age. Restrained and emotional eating scores were signi®cantly higher in women and girls than in men 16, 28 and adolescents. 4, 26, 29, 30 However, there was no effect of gender on external eating scores. Similar results were found in adults 16, 28 and adolescents 4 but not in 9-y-old children. 6 However, eating in response to external cues appeared to be a characteristic of children, rather than adults. In our sample, the strongest relationships between eating style data and age were found for girls. Getting older, their behaviour changed and tended to be similar to the women. Levels of dietary restraint and emotional eating increased whereas external eating decreased. These results con®rm ®ndings from previous studies carried out in children and adolescents. 3, 4 Women scored lower on the emotional scale as they were getting older. This result could be explained by a decrease of susceptibility to loss of control over eating, due to lower body weight and shape concerns. As expected, when studying the relationships between energy intakes and eating style, dietary restraint was signi®cantly associated with lower energy intakes in all groups (men, women, boys and girls). This ®nding has often been reported in adults, 31 ± 34 adolescents 4 and children. 35 However, in our sample, the correlation coef®cient between dietary restraint and energy intake was higher in females than in males, suggesting a gender effect. In females, dietary restraint was more widespread and incorporated into daily life. Dietary restraint was associated with higher protein intake in women and girls, and lower carbohydrate intake in women only. Therefore, dietary restraint exaggerated any existing nutrition imbalance in the energy intake. This was due to changes in food choice. 21 Lower carbohydrate intakes in dietary restrained individuals were previously found in adolescents 4 and 9 ± 10 y-old girls. 35 Surprisingly, there was no relationship between emotional eating and energy intakes. This result may be due to the questions from this scale referring to the desire to eat rather than the actual consumption in response to an emotion. 16 Moreover, it is possible that the 3-day dietary records did not include any eating episodes in¯uenced by emotions. Finally, as expected, subjects with high levels of external eating had higher energy intakes (except in men). In women, external eating was associated with a lower contribution of protein in the diet. Only a few studies have investigated the relationships between energy intake and measures of emotional and external eating. In adolescents, there was no relationship between emotional eating and energy intake, whereas external eaters had higher caloric intake. 4 When studying the relationships between overweight and eating style, a positive correlation was found between dietary restraint and BMI or relative weight. These ®ndings have been previously shown in adults and adolescents. 3, 4, 6, 16, 26, 29, 35 In our sample, the relationship between dietary restraint and overweight (using either BMI or relative weight) was identical in men and women and in boys and girls. However, the link was stronger in children than in adults (correlation coef®cients being 0.48 and 0.26, respectively), regardless of gender. In each group, there seems to be a weight concern, but this varies according to the generation. Body shape concerns and preoccupations only due to overweight may be more important in younger people. The high proportion of dietary restrained women in our sample, regardless of body weight status, may also explain this result. Emotional eating positively increased with overweight in women only. This result was previously found in Dutch 16, 36 and Swedish 37 women. Therefore, high levels of restrained and emotional eating were associated with overweight. This result may be due to unsuccessful attempts to lose or maintain weight and would indicate more problems of control over eating. The absence of relationship between BMI and emotional eating has been previously shown in adolescents 4 but not in children. 6 Finally, in our sample, there was a negative relationship between overweight and external eating scores in girls only. This result, exactly opposite to the one found for restrained eating, reveals a good adequacy between these two measures. In adolescents, external eating scores have previously been shown to be lower in the groups where BMI is the highest. 4 However, no relationship was found between body weight and external eating. 6 A chronic excess of energy intake, with a resulting positive energy balance, is involved in the aetiology of obesity. However, few authors have reported a positive correlation between energy intake and BMI. 38 Many other studies comparing the food intake of obese and lean subjects have failed to show that obese persons ate signi®cantly more than their lean peers. These studies have either revealed no differences 39 ± 42 or lower energy intakes 42 ± 45 in overweight and obese individuals than in normal-weight. Until now, the effect of eating style on energy intake data has been little explored in order to explain the discrepant results between energy intake and obesity. In our sample, there were no signi®cant relationships between energy intake and BMI (adults) or relative weight (children), except in girls (and almost in boys) where overweight was negatively associated with energy intake. It was expected that increased BMI or relative weight would promote increased dietary restraint, which should lead to decreased energy intake and in the long term, promote weight loss. However, per de®nition, dietary restraint does not necessarily involve successful dieting and this could explain why these relationships between eating style, energy intake and overweight were different in the four groups of men, women, boys and girls. Moreover, cause ± effect relationships cannot be inferred from correlations based on cross-sectional studies. Therefore, long-term data including changes in body weight, eating style and dietary intake should allow us to better understand these relationships. For example, weight¯uctuations may be experienced as a result of periods of restrained and uncontrolled eating and Dietary intakes, eating style and overweight A Lluch et al therefore make the attempt to control food intake and body weight unsuccessful.
In contrast, the changes in the energy derived from macronutrients associated with overweight were consistent in the four groups (men, women, boys and girls). The contribution of protein and carbohydrate to energy intake increased and decreased with overweight respectively. Moreover, as a consequence of these relationships, energy derived from fat intake (but not fat intake in g) was increased in men. The average contribution of protein and fat found for the whole study population were higher than those recommended whereas the contribution of carbohydrate was lower. Therefore, overweight exaggerated any existing macronutrient imbalance in the energy intake observed in the groups. Our ®ndings are consistent with those observed in previous French surveys for the general population. 39, 45 However, underreporting may have biased the assessment of energy and macronutrient intakes. It is well documented that obese individuals tend to underestimate substantially their food intake. 38, 46 In a free-living population of 1030 French weight-stable subjects older than 15 y, underreporting concerned 16% of the population and was signi®-cantly more frequent in obese than in non-obese subjects and in dietary restrained eaters. 47 Selfreported energy intake were previously found to be underestimated by lean subjects by at least as much as obese subjects. 40, 48, 49 Nevertheless, the balance of studies that have used doubly labeled water with subjects in the free-living environment suggests a bias that overweight and obese individuals are more likely to underreport than normal weight subjects. 50 
Conclusion
Results from this study showed clear patterns of dietary intake and eating style according to sex, age and overweight. This ®rst analysis at entrance was necessary to generate baseline data in adults and children. The study population will be followed up every 5 y for 10 y. Using our longitudinal sample of French families, future analyses will take into account changes in body weight, eating style and dietary intake as well as environment and cultural indices, for example socioeconomic status, physical activity, smoking and drinking habits. Familial resemblance of changes in obesity and eating style will also be assessed. The consequences of restrained eating and dieting during the teenage years has raised many concerns. 7 Therefore, these results should have implications for the prevention of obesity and eating disorders and may provide additional justi®cation for health promotion programs that target the family as the unit of intervention.
